Site-specific incorporation of fluorotyrosines into the R2 subunit of E. coli ribonucleotide reductase by expressed protein ligation.
Expressed protein ligation (EPL) allows semisynthesis of a target protein with site-specific incorporation of probes or unnatural amino acids at its N or C termini. Here, we describe the protocol that our lab has developed for incorporating fluorotyrosines (F(n)Ys) at residue 356 of the small subunit of Escherichia coli ribonucleotide reductase using EPL. In this procedure, the majority of the protein (residues 1-353 out of 375) is fused to an intein domain and prepared by recombinant expression, yielding the protein in a thioester-activated, truncated form. The remainder of the protein, a 22-mer peptide, is prepared by solid-phase peptide synthesis and contains the F(n)Y at the desired position. Ligation of the 22-mer peptide to the thioester-activated R2 and subsequent purification yield full-length R2 with the F(n)Y at residue 356. The procedure to generate 100 mg quantities of Y356F(n)Y-R2 takes 3-4 months.